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INTRODUCTION

The Navy Occupational Health Information Monitoring Syatem (NOHIMS) currently being developed

-y by the Naval Health Research Center (NHRC) in San Diego is designed to coordinate the components of
v the U,.S. Mavy's overall occupational health p:og:al.(l' 2) The primary objectives of MOHIMSE are to
a) identify the personnel employed at an activity, b) determine the hazardous exposures in workplace
&' environments, ¢) evaluate the worker's exposures and schedule those with a potential health risk for
?‘ an examination, and d4) maintain an historical file of the medical and environmental data.
Therefore, NOHIMS will help satisfy the reguirements that the Chief, Bureau of Medicine and Surgery
(BUMED) develop a program for medical surveillance and establish appropriate records for an
& occupational health program.
. This report describes the operation of a prototype system implemented at a local Navy facility
g . and how it has been used as a device to integrate design concepts with the actual functioning and

*3 experiences of an occupational heaith clinic. 1In addition, the impact of NOHIMS on occupational

iy health resource management is evaluated and discussed.
THE PROTOTYPE SYSTEM

Data files. three basic data files are needed to accomplish three primary objectives of

; NOHINS. These files include the personnel data, the enviromental data, and the medical dsta. The
',-‘ personnel data is obtained from the personnel department of the local facility participating in the

WOHIMS pilot program. This file contains demographic and administrative information (e.g., name, g
) " social security number, date of birth, job title code, shop and building assignment, etc.) for all g
workers (approximately 6,086) at the pilot facility. Each month an updated file is obtained, !
thexeby allowing MOHIMS to utilize the most current personnel information available for monitoring %
wozkezs in the syatea. ‘
4 The environmental data is provided by industrial hygienists from the Navy Regional Medical
Center. Industrial hygienists routinely survey all work areas within Navy industrial activities
3 identifying the contaminants present and the weasured concentration of each one. It was therefore
1 possible to develop the envirommental data file by abstracting information from previously completed «

suzveys.
The only medjical data presently entered into MOMIMS are the specific clinical and laboratory
v tests received by each worker during his or her periodic exzamination. However, the software is K
3 being developed to have the actual laboratory results entered into the system, and eventually the
capability to maintain an entire patient record will be incorporated into MOHINMS.
SCHEDULING PHYSICAL EXANINATIONS

These three types of data--personnel, envizonwental, and wedical--can be used to pertform a
vagiety of ocoupationsl heslth fumctions as well as to generate the reports used for wedical
monjtoging. One major function performed by WONINS {s the scheduling of periodic physioal
essminetions. %o sccomplish this function, a pass thzough the personnel file is executed snd these
enployess whose birtd month cergesposds to the curreat date are idestified. Thea the exposure
nistory for those pecple is determined by taing the bduilding and ahop designation provided by the
petsonnsl file to locate the suzvey data for esch employes's workplece, fimally, the petsm's
" worRplace enposutes 4re evaluated by compazing the messured comcestration of ssch hasardoes matetisl

?
N




to the appropriate entry in the table of threshold limit valu.s(:” and medical surveillance action
levels.

Once an employee is found to be potentially exposed to one or more hasardous materials, each
material present in the employee's workplace is used to locate information in another table
regarding the medical protocol recosmmended for exposure to the specified substance. This table of
medical protocols contains for each hazardous material a list of the historical information a
physician should inquire about, the elements that should be included in a physical examination, and
the laboratory tests and medical procedures that should be conducted. After the above steps have
been completed, the information that has been retrieved is printed in a np'ott called the Individual [
Environmental Exposure Report (IEER). This process is illustrated in Pigure 1.

3 PILOT TESTING THE PROTOTYPE SYSTEM

Implementation and modification. Extensive consultation with personnel ‘from the Navy Regional
Medical Centers in San Diego and Pearl Harbor was conducted prior to the development of NOHINS and
the information gained guided the design of NOHIMS. From user input on the recordkeeping and
reporting requirements, preliminary specifications for collecting, processing, and displaying

medical and environmental data were dcvelopcd.(" However, it was clear that many gquestions could

; not be answered until the users had a chance to work with the system. Therefore, an interim system

was developed and implemented as a tool to facilitate communication between the system designers and {
the intended users.

. This interim system became operational in March 1982. Soon the modification process began.

The first change was in the method used to notify workers of the time and date of their physical

exanination. Previously, workers were notified by their division clerks after the division clerk

was contacted by the dispensary. The division clerk then completed a Standard Form 5188 (Dispensary

chit) for each worker to take to the dispensary at the time of his physical examination. It was

decided that for plamning purposes and ease of completion, physical examination notices (similar to ’

the dispensaty chit) would be computer-gensrated st the beginning of each month (see Figure 2). l
T™his allowed the division clerks to schedule exams for their division throughout the wonth depending
on workload and manpower needs. It also eliminated having to f£fill in routine information such as
) name, social security aumber, building, and shop number for each worker on his daispensary chit.
Division clerks and dispensary personnel have responded favorably to this modificatjon in the

scheduling process. ' ‘ . ‘

: Anothezr important change in WOWINS was the revisiom of the IEER which wes prepared for the !

' ' esamining occupational heslth physician prior to each workex's periodic exsmination. The report was .o

[ originally designed with input from a number of physicians end occcupationsl health nurses to serve ‘

a8 & Meatis of alerting the heslth cate provider to & werker's peteatiel suposures as well a»

} b ~ supplyisy infersation sbout reqeired and recommenied nedlosl serveillasce for theee exposures. *

After wsing the 1nitial form for & peried of time Yhe physiotuss swyguetel thet a tsble be inciuded i

chowing the meesured cofcestration of the hasardees substantes o wetker hed buea siposed to aa well ~ ‘

~

i a8 she putvontage of the Lims-wiighted Threoheld LiNiC Vales (VAV}, or a petcentige of the Short i
: Yors Sapesure Lindt (OYEC), Geputding wpew the type of smple taleR. It wes felt that wuch
1nEornution eveld be woed by & Physicion 55 o QUION Tofereaus guide Shuwimg the hesards & werier hed
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been exposed to, the actual level of exposure, and the exposura level as a percentage of the
(3)

L e i el

standards recommended by the American Conference of Governmental Industrial Hygienists.
The physicians using the prototype system alsc found that the original format of the IEER was V>

somewhat cumbergome because the complete set of medical reguirements were 1listed for each

contaminant separately, Poxr example, if a worker was potentially exposed to ten different

contaminants, the IERER would list ten sets of physical examination requiremsnts--one set for each i

contaminant, As a result, whenever multiple exposures occurred, the list contained overlapping

R S
.

items if the same test was required by two or more of the hazards. Feedback from the physicians
using the IEER indicated that it would be helpful to design software to collate the elements of all

the sets of the medical protocols, eliminate equivalent items, and produce a single list devoid of

any repetition. This modification greatly reduced the size of the report, making it much easier to
4

i review. |-

Although the physicians who have used both versions of the IEER have stated that the newer

version, shown in Figure 3, saves time, they have suggested a further modification, They point out

that there are times when a physician may want to know why a certain laboratory test or clinical
! procedure appears on the medical protocol 1list. In other words, the exposure(s) that caused a

particular item to be printed should be identified on the report. To accommodate this request,

software is being developed that will generate a list of codes after each item on the IEER medical

TN

protocol identifying the relevant contaminants.

SYSTEM IMPACT

B e R

MOHIMS was initially implemented on an interim basis so that users’ comments and suggestions

Ry o

for improving the system could be elicited and integrated into the program. To determine the actual

j effect and impact of these changeés on the occupational health practices at the piiot facility, an
analysis of the number of laboratory tests performed per month was conducted. Data were collected
‘3 and compiled for the month prior to, and for four months after the introduction of the system at the

WOHIMS pilot facility. Medical test data were collected on 21! workers receiving a physical
8 exsmination for health-monitored occupations through the use of the Physical Examination Summary for
Health-Monitored Occupations (see Pigure ¢). ‘
Workers receliving on.iuitlm were 4ivided into three categories as follows: Type l--workers
- exposed to no hasaxds (no exposures); Type 2--workers expssed to some hazards but not those in Type
' 3 (exposed to non=X); Type 3--workers esposed to either one or sowme combination of acrylonitrile,
rk asbestos, benzene, and/or lead (exposed to X).
’ The tour Type 3 substances are found at the pilot facility and require wmonitoring by
b Occupationsl Safety and Nealth Act (OSHA) standards.!)  thus, the workers esposed to these
substances should have been monitored both hefore and after implementation of the prototype system.
The number of medical surveillance tests performed by type of sxposure at the pilot facility
_ for the months February through June 1962 is shown in Tedle 1. For each of these five months, the
; table provides the number of tests for each of three types of exposure, followed dy the freguemcy
expressnd as a percentage of total number of tests performed. VUsing Pebzuery 1982 as the Daseliae
sonth prior to implementation of the prototype system, it cen be seen frem Teble 1 that there was s
sseady incresse in the percestage of tests perferand for workezs ezxposed to either one of seme
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One way
examined is
solution is

examinations

percentage had decreased to 13%.

tests for certification.

is just as unacceptable.

available medical facilities.

that this experience

combination of acrylonitrile, asbestos, benzene, and lead (Type 3 workexs), and a decrease in the
percentage of tests performed for workers expaosed to no hazards (Type 1 workers). Por imstance, in
FPebruary 1982, only 11% of all medical surveillance tests were performed on Type 3 workers, but in
June 1982 this percentage had increased to 49%. Conversely, in Pebruary 1982, 32% of all medical
surveillance tests performed were perforsed on workers exposed to no hazards, apd by June 1982 this
It should be noted that some wedical tests -:.' given to workers

with no exposures because certain occupations (e.g., drivers and crane operators) require these

The number of medical surveillance tests performed by type of exposure for each month of the
four months after implewentation of the interim NOHIMS was compared statistically to the 'il'ebtuny
1982 baseline pre-implementation month using a chi-square test of independence. By March i'1”2 the
improvement had already reached statistical significance (p < .981), with a laxger number ;{ wedical
tests being performed for workers with more critical exposures and fewer tests being pcgfo:-d for
workers with no exposures compared to FPebruary 1982. This same level of ltathticalv,,'Aigniftclnco
was maintained in the compsrisons between the April, May, and June 1982 dats with. zﬁt of Pebruary

CONCLUSION

to insure that any employee exposed to hasardous materials in the workplace is properly
to periodically give all personnel a full battery of examinations. Clearly this
not practical or feasible, but the opposite extreme of conducting no physical

The problem, then, is to find the optimal balavce: to

examine those personnel with a significant health risk while limiting the total impact on the
The datas obtained thus far indicate that the implementation and
modification of MOHIMS have resulted in changes directed toward such a balancq. with proportionately
moze medical tests being performed on workers with critical exposures and proportionately fewerx
tests being performed on workers with no exposures to any hasards, It is felt that these
improvements in the efficiency of the occupational health surveillance program are a direct result
of the ongoing interaction between occupational health physicians, division clerks, progresmexs, and
systems personnel involved in the development and field testing of MOMIMS. Moreover, it is believed
is not unique; therefore, it is suggested that during the design of any
ianformation system, one should consider using an interim system that could be modified aeeo:ding to
user feedback. Then initial design concepts can be tested, users' experience and kmowledge can be
utilized, and, becauss the user becomes a participant in the sytes’s development, bhe becomes more
| enthusiastic adbout scoepting the systea.
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Figure 1.

Links Among NOHIMS Data Files
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»ijgure 2. Computar Generated Physical Examination Wotice
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I PHYSICAL EXAMINATION SUMMA™ FOR HEALTH MONITORED OCCUPATIONS |

1. Today's Date ___ ___ __ ___ ___ . __ JR.F loyee?
e ot N.A.R.F. Esploy
2. Nome yes_ N
Last First

3, Social Security Number

— ——— G—— — ——— f— ————— G— ——

CLINICAL TESTS (Check all that apply)
1. Blood (specify hesvy metal ion tested for )

———————————— - —

. Blood flourides.

. Blood acetone

2
3
4. Blood cyanide
5

. Chest X-ray

6. Pulmonary Function

7. Radon bresth

8. Special eye examination

9, Nasal Examination

10. Urine mercury

11. ExG

12, Carboxyhemoglobin

13, Fibrinolytic activity assay

4. SMA-4

15. SMA-12

16, Skin exam for dermatitis

17. Audiogram

18, Cholinesterase

19. Eosinophile count
20, Liver function test

21, Kidoey function test

22. Urinalysis

23. CBC

24, Other clinical test(s) (specify)

0 00O000o0o0cooohotasanon

Pigure 4. Physical Examination Summary for Health Monitored Occupations.
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Table 1

Number of Medical Surveillance Tests Performed by
Type of Exposure for the Months
February through June 1982

MEDICAL SURVEILLANCE TESTS PERPORMED
Time No E es Exposed to Non-X% Exposed to X* Total Number
Period of Tests
Covered No. z No. X No. z Performed
Feb '82 102 32 185 57 36 1 323
Mar '82 90 27 127 39 111 34 328
Apr '82 35 18 98 51 59 31 192
May '82 48 20 123 52 65 28 236
Jun '82 26 13 80 38 102 49 208

X* = either one or some combination of acrylonitrile, asbestos, bensene, and

lead.

11




t L o
i i
UNCLASSIFIED
SECURNITY CLASSIFICATION OF THIS PAGE (When Data Entered)
- REPORT DOCUMENTATION PAGE pErEAD INSTRUCTIONS
7. REPORT NUNBER 2. GOVT ACCESSION NO. 5. RECIPIENT'S CATALOG NUMBER |
82-22 E 1D-Aiel $65
4. TITLE (and Subtitte) §. TYPE OF REPORT & PERIOD COVERED
A Prototype System Approach for the . .
Definition of Medical Inforamtion Requirements interim
6. PERFORMING ORG. REPORT NUMBER
[7- AUTHOR(S) . CONTRAGCT OR GRANY NUMBEN(S)
v L. Hermansen
W. M. Pugh
[9. PERFORMING GRGANIZATION NAME AND ADDRESS T0. PROGRAM ELEMENT. PROJECT, TABK
Naval Health Research Center ARER ¢ SRk UNIY W s
P.0. Box 85122 M0933PN003-0001 1
San Diego, CA 92138
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE A
Naval Medical Research & Development Command 21 October 1982
Bethesda, MD 20814 ’ 13, NUMBER OF PAGES
12
! (T8 MONITORING AGENCY NAME & ADORESS(/7 different from Controlling Office) | 18 SECURITY CLASS. (of thie report)
: Bureau of Medicine and Surgery
Department of the Navy UNCLASSTFIED ‘
: Washington, DC 20372 [T8a. DECLA gg&ﬁ—r_tulncnﬂou DOWNGRADING
) 7o GISTRISUTION STATEWENT (of s Roport A
Approved for public release; distribution unlimited.
| 17. DISTRIBUTION STATEMENT (of the sbetract entersd in Block 20, If diiferent from Report)
18. SUPPLEMENTARY NOTES
To be presented at the Sixteenth Annual Hawaii International Conference on
System Sciences
To be published in Proceedings
19. KEY WORDS (Continue on reverse eide if necescary and identify by block number)
occupalional health
prototype system
: information system 3
\ ‘ medical surveillance
5. ABSTRACT (Centinue en reverse side if necessary and identily by blesk number)
‘ The Navy Occupational Health Information Monitoring System (NOHIMS) is designed ,
' to.coordimte the components of the Navy's occupational health program. The 3
primary objectives of this system include identifying employees, determining !
and evalusting their exposures, and msintaining an historical file of the wmedi- i
cal and environmental information. In order to facilitate communication betwee ;
the system developers and the intended users, an interim system was implemented
and modified according to user feedback. Several of the changes tothe initial
00 .55 UN Prop-~Aryilywhelabosity UNCLASSIFIED 8
. Pl - ae *  sacum¥Y




| &
Y,
7% .
A UNCLASSIFIED
t \ ﬁ‘cuﬂlTV CLASSIFICATION OF THIS PAGE (When Deta Entered)

system are discussed and the impact of NOHIMS on the program at a pilot
facility is evaluated by analyzing the patterns of laboratory tests performed
before and after the implementation of NOHIMS. This analysis indicated that
the implementation of NOHIMS resulted in fewer tests for employees with mini-
mal exposures and more tests for personmnel with serious exposures. It was
concluded that NOHIMS improved the utilization of the clinic's resources and
that the interim system contributed to the system's efficiency by facilitating
communication between the system's designers and users.







